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WHAT IS CLAIMED IS ; 

An apparatus, comprising: 
a thermally \ conductive part having a fluid 
passageway formed Wherein; and 

turbulence inqucing structure disposed along said 
passageway ±n a \ manner selected to achieve a 
predetermined temperature profile along said passageway 
in material of sa\i.d part adjacent to said fluid 
passageway, in response to fluid flow through said fluid 
passageway. 



2. An apparatus feccording to Claim 1, wherein said 
structure includes protrusions extending from a surface of 
said fluid passageway toward a longitudinal, central axis 
of said fluid passageway. 

3. An apparatus acceding to Claim 1, wherein said 
structure includes first ana second protrusions extending 
inwardly from a surface of \said passageway, said first 
protrusion being generally opposite said second protrusion 
along a perimeter of said passageway in a plane 
approximately perpendicular to longitudinal axis of said 
passageway. 



4. An apparatus according to Claim 1, wherein said 
structure indues a inwardly projecting annular 
protrusion formed along a perimeter of said passageway in 
a plane approximately perpendicular to a longitudinal axis 
of said passageway. 
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structure incl 



An aT^paratus according to Claim 1, wherein said 
uqes a plurality of portions which each 
induce turbulence, wherein said portions are 
longitudinally spaced along said passageway from adjacent 
said portions, and\ longitudinal distances between adjacent 
said portions vary \along said passageway. 
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6/ An apparatus according to Claim 1, wherein said 
structure includes W plurality of portions which each 
induce turbulence, wherein said fluid passageway includes 
a first section and a second section, and wherein first 
distances between adjacent said portions along said first 
section are greater than second distances between adjacent 
said portions along saip second section. 

7. An apparatus laccording to Claim 1, wherein said 
part includes a cold plaite. 



20 



8. An apparatus according to Claim 7, wherein said 
cold plate includes aluminum silicon carbide (AlSiC) . 
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9. An apparatus according to Claim 7, wherein said 
part includes tubing at l\east partially embedded within 
said cold plate, said tubing having a generally oval cross 
section, and wherein said passageway extends through said 
tubing . 



10. An apparatus according to Claim 9, wherein said 
tubing includes stainless steel\ 
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<S>V* 11. An apparatus according to Claim 9, wherein said 
structure includes \ crimps formed upon said tubing, said 
crimps extending toward a longitudinal, central axis of 
said passageway. 
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12. An apparatus according to Claim 9, wherein said 
structure includes dimples formed upon said tubing, said 
dimples extending toward a longitudinal axis of said 
passageway. 
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13 I An apparatus \ according to Claim 9, further 
comprising a fluid supply device in fluid communication 
with said passageway for \ causing a thermally conductive 
fluid to flow through said \passageway . 
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14. An apparatus according to Claim 13, further 
comprising a plurality of electronic components thermally 
coupled with said part, sai\d components generating heat 
which is transferred to said fluid through said part. 
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15. An apparatus according to Claim 14, further 
comprising a phased array antenna system which includes 
said part, said structure, and said electronic components. 



16. An apparatus according to Claim 14, wherein 
said temperature profile is approximately isothermal. 
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17. An apparatus J comprising : 
' a thermally corauctive flat plate having a fluid 
passageway formed therein; and 

a plurality/ of turbulence inducing structures 
disposed along s^id fluid passageway. 
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18. An Apparatus according to Claim 17, wherein 
said structm^es are longitudinally spaced along said 
passageway from adjacent said structures, and longitudinal 
distances /between adjacent^ structures vary along said 
passagewc 
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19. An apparatus ^according to Claim 17, wherein 
locations of saicfl structures are selected to achieve a 
predetermined temrierk/ure profile along said passageway in 
material of said pirate adjacent to said fluid passageway, 
in response to fli/id flow through said fluid passageway. 




< b/20. An apparatu^B according to Claim 17, wherein 
sa/d structures each include an annular inward protrusion. 



21. An apparatus according to Claim 17, further 
comprising a plurality of Electronic devices coupled with 
a first face of said plate, 
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22 .) A method of maintaining a predetermined 
temperature profile along material of a thermally 
conductive part adrjacent a fluid passageway formed within 
said part, comprisnWg : 

providing turbulence inducing structure within said 
fluid passageway; apd 

selecting a Configuration of said structure to 
achieve a predetermined temperature profile along said 
passageway in matenial of said part adjacent to said 
fluid passageway, in\ response to fluid flow through said 
fluid passageway. 



23. A method jaccording to Claim 22, further 
comprising : 

configuring said Structure to include a plurality of 
portions which each induce turbulence; 

spacing said portlions longitudinally from adjacent 
said portions along saia passageway; and 

selecting locations of said portions such that 
longitudinal distances \ between adjacent said portions 
vary along said passageway. 



24. A method according to Claim 22, further 
comprising configuring said structure to include a 
plurality of portions whi\ch each induce turbulence and 
selecting locations of said portions such that first 
longitudinal distances benween adjacent said portions 
along a first section of sad\d passageway are greater than 
second longitudinal distances between adjacent said 
portions along a second section of said passageway. 



